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Carotenoid Composition and Method for Protecting Skin 
Field of the Invention 

The present invention relates to the field of protection from sun radiation, particularly to 
5 methods and compositions effective in protecting skin. 

Background of the Invention 

It is well established that prolonged exposure to sun has damaging effects on the skin. 
Particularly, the xiv radiation from the sun is known to cause erythema of the skin, 

10 sunbum and skin cancer. Protection of the skin from uv radiation can be achieved by 
protective attire as well as by protection in the form of topical compositions of various 
protective ingredients. A particular group of protective compositions are intended for oral 
administration. Oral compositions contain active ingredients which are delivered to the 
skin via an internal transport mechanism and thus protect the skin from uv radiation 

15 damage. A particular group of active ingredients which are suitable for use with said oral 
compositions are carotenoids. U.S. patent 3,920,834 describes the use of a mixture of 
carotenoids wherein cathaxanthin is the primary carotenoid in the composition. However, 
the use of cathaxanthin is known to be limited due to adverse effects it may have on 
pigmentation. U.S. patent 5,290,605 describes food-stuff and beverages intended for 

20 providing protection to the skin against uv sim radiation. Said foodstuff and beverages 
comprising carotenoids as well as ascorbic acid, tocopherols, coenzyme QIC and reduced 
glutathione. U.S. patent 6,110,478 further describes a composition for protecting skin 
against uv radiation and the harmful effects thereof, wherein the composition contains a 
pro- vitamin A carotenoid and lycopene. The use of such a composition is limited by the 

25 negative effect pro-vitamin A carotenoids may have on the subject's health at certain 
dosage levels. An excess of vitamin A, which is produced in the body from pro-vitamin A 
carotenoids, was found to have adverse effects on health. Stahl et al ("Dietary Tomato 
Paste Protects against Ultraviolet Light-induced Erythema in Humans", Biochemical and 
Molecular Action of Nutrients, Research Communicationy (2001) 1449-1451) have shown 

30 the protective effect of tomato paste which is known to contain inter alia lycopene, P- 
carotene and tocopherol, against uv light-induced erythema. However, Stahl has reported 
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a problem in achieving desired carotenoid serum levels, suggesting poor bioavailability. 

Accordingly, there is a long felt need to develop a composition for protecting skin against 
uv radiation whiph is suitable for oral administration and is safe at a wide range of 
5 dosages. 

It is therefore a purpose of the present invention to provide a method for protecting skin 
against damages ca.used by ultra-violet (uv) radiation firom the sun. 

10 A further purpose of the present invention is to provide a carotenoid composition 
effective in protecting the skin against the damages of uv radiation and which does 
present potential health risks. 

It is yet another purpose of the present invention to provide a method and composition 
1 5 that overcome the disadvantages of the known art. 

Other objectives of the invention will become apparent as the description proceeds. 

Summary of the Invention 
20 The present invention provides a method for protecting skin against damages caused by 
ultra-violet (uv) radiation from the sun, comprising administering to a subject in need of 
protection an effective amount of a composition containing lycopene from a natural 
source and one or more carotenoid selected from among a group consisting of phytoene 
and phytofluene. Optionally, said composition may further contain vitamin E. 

25 

Further provided by the present invention is a composition comprising of 6% to 25% 
lycopene of a natural source and more than 0.3% of one or more carotenoid selected from 
among a group consisting of phytoene and phytofluene. Optionally, said composition may 
contain 1% to 4% vitamin E. 

30 
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Further provided by the present invention is the use of a carotenoid composition 
containing lycopene from a natural source and one or more carotenoid selected from 
among a group consisting of phytoene and phytofluene as a protective agent against uv 
light-induced damage to skin. Optionally, said composition may further contain vitamin 
5 E. 

The present invention further provides administration forms for the presently claimed 
composition, wherein said administration form may be a food-stuff, beverage or 
pharmaceutically acceptable dosage form. 

0 

Description of the Drawings 

Fig. I - Comparison of protection of various carotenoid compositions against erythema 
(see Example 2 for clarifications of terms appearing in graph) 



15 Detailed Description of a Preferred Embodiment of the Invention 

The foUovsdng description is illustrative of embodiments of the invention. The following 
description is not to be constmed as limiting, it being understood that the skilled person 
may carry out many obvious variations to the invention. 



20 Throughout the description, percentages of components are by weight, unless specifically 
noted differently. The terms "lycopene of natural sources" and "natural lycopene" are 
synonymous throughout the application and refer to lycopene from vegetables, fruits, 
plant matter, fungus and fungal sources, and natural bio-mass. 

25 It has surprisingly been found that carotenoid compositions which contain natural 
lycopene and one or more carotenoid selected from among a group consisting of phytoene 
and phytofluene, are effective in protecting skin against damages caused by uv radiation 
from the sun, wherein said damages are erythema and sunburn. Fmthermore, 
\mexpectedly, it has been found in the present invention that natural lycopene is 

30 significantly more effective in protecting skin against uv radiation damages than synthetic 
lycopene. A further surprising finding according to the present invention, is that the 



BNSDOCID: <WO 0304167aA1_L> 



wo 03/041678 



PCT/1L02/00875 



.4. 

addition of phytoene and/or phytofluene to the natural lycopene composition improves the 
effectiveness of the composition in protecting skin against uv radiation damage. 

According to an embodiment of the method of the present invention, 1 mg to 10 mg of a 
5 composition comprising 6% to 15% of natural lycopene and 0.3% to 1.5% of one or more 
carotenoid selected jfrom among phytoene and phytofluene are administered to a subject. 
Preferably, about 5 mg of a composition comprising 6% of natural lycopene, 0.5% 
phytoene and 0,5% phytofluene are administered. 

10 In yet a further embodiment of the present method the aforementioned compositions may 
contain 1.5% to 2.5% of vitamin E. preferably, said composition containing about 6% 
natural lycopene, 0.5% phytoene, 0.5% phytofluene and 2% vitamin E. 

According to a particular embodiment of the invention, the compositions employed 
15 comprise natural lycopene and one or more additional carotenoid selected from among 
phytoene and phytofluene wherein the ratio between the lycopene and additional 
carotenoids is in the range of 20:1 to 5:1, preferably 8:1 to 5:1. 

The indicated dosages refer to a healthy adult in the weight range of 50 Kg to 70 Kg and 
20 thus may vary according to body size. However, preferably, the dosage is adjusted so that 
the carotenoid serum level of the subject reaches a level within the range of 0.3 to 1.2 |j,M 
(micromole/liter), wherein serum levels of lycopene are 0.2 to 0.6 pM, phytoene 0.08 to 
0.2 |iM and phytofluene 0.08 to 0.4 [liM. Dosages of total carotenoids may be daily in 
single or multiple doses, of about 2 to 15 mg/day, preferably 5 mg/day. 

25 

The compositions are administered by means known in the art, which will achieve the 
desired carotenoid serum levels. Oral administration is preferred. The oral administration 
can be in the form of a capsule, gel-cap, pellet, soft gel capsule or tablet which contain the 
carotenoid compositions. Said oral dosage forms may contain pharmaceutically 
30 acceptable excipients, additives, carriers and stabilizers. Particularly important additives 
are of the type which improve bioavailability of the carotenoids, e.g. oils and surfactants. 
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Said oral dosage forms are prepared according to conventional methods known from the 
art. A preferred means of oral administration is via foodstuff and beverages. Thus, the 
carotenoid composition is added to foodstuff or beverages. The amount of carotenoid 
composition in the foodstuff and beverage is adjusted to meet the above-mentioned 
5 dosages. 

According to a particular embodiment of the present method, administration of the 
composition is preferably started before exposure to uv radiation. Preferably, 7 to 30 days 
before exposure, and administration is continued during exposure. 

10 

According to a further aspect of the present invention there is provided a novel carotenoid 
composition comprising of 6% to 15% lycopene of a natural source and 0.3% to 1.5% of 
one or more carotenoid selected from among a group consisting of phytoene and 
phytofluene. Preferably, the composition comprises 6% of natural lycopene, 0.5% 
1 5 phytoene and 0.5% phytofluene. 

According to yet a further embodiment the composition may further comprise of 1.5% to 
2.5% vitamin E. Preferably the composition contains 6% natural lycopene, 0.5% 
phytoene, 0.5% phytofluene and 2% vitamin E. 

20 

The compositions of the present invention comprise natural lycopene and one or more 
additional carotenoid selected from among a group consisting of phytoene and 
phytofluene wherein the ratio between the lycopene and additional carotenoid is in the 
range of 20:1 to 5:1, preferably 8:1 to 5:1. Optionally, the composition may further 
25 contain vitamin E wherein the ratio between the lycopene and the vitamin E is in the 
range of 10:1 to 2:1, preferably 8:1 to 3:1. 

A particular embodiment of the present invention relates to solid and liquid oral dosage 
forms selected from among a group comprising of a capsule, gel-cap, pellet, soft gel 
30 capsule, tablet, or other liquid or solid oral dosage forms known in the art, which 
comprises a carotenoid composition which contains 5 mg to 15 mg of natural lycopene 
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and 0.5 mg to 3.5 mg of one or more additional carotenoid selected from among phytoene 
and/or phytofluene. Said oral dosage form may firrther comprise L5 mg to 8 mg of 
vitamin E. Preferably, said oral dosage form comprises 5 mg of natural lycopene, 0.5 mg 
phytoene, 0.45 mg phytofluene and 1.8 mg of vitamin E, Said dosage form may further 
5 contain a pharmaceutically acceptable adjuvant, excepient, carrier, filler, stabilizer or 
additive. 

The present invention further relates to foodstuff or beverages which contains a 
carotenoid composition as described herein. The foodstuff or beverage contain 5 mg to 15 
10 mg of natural lycopene and 0.5 mg to 3.5 mg of one or more carotenoid selected from 
among a group consisting of phytoene and phytofluene. Said food-stuff or beverage may 
further contain L5 mg to 8 mg of vitamin E. Preferably, said food-stuff or beverage 
comprises 4.1 mg of natural lycopene, 2.2 mg phytoene, 1.6 mg phytofluene and 3.8 mg 
of vitamin E. 

15 

The present invention presents the following advantages: 

1. The compositions do not contain pro-vitamin A carotenoids, which at 
certain elevated dosages may be a health hazard. Thus, the present 
invention is safer and does not have the health risks as compositions 

20 described in the prior art. 

2. The protection is provided via in-vivo activity. Thus, the protective 
composition cannot be v^ashed away or depleted like topical protective 
compositions. 

3. The compositions of the present invention have been shown to have 
25 improved bioavailability compared to other sources of natural lycopene 

and in comparison to synthetic lycopene, and thus offer improved 
protection against uv Ught-induced skin damage. 

4. The composition may bring about tanning of the skin to a brown hue in 
subjects exposed to uv radiation v\dthout the damages associated with uv 

30 radiation. This has both health and aesthetic advantages. 
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Examples 

5 Example 1: Preparation of Carotenoid Composition 

The lycopene used throughout the Examples is natural lycopene by LycoRed®. 

Formulation 1 : each capsule contains: 
Lycopene 4.88 mg 
10 Phytoene 0.48 mg 
Phytofluene 0.44 mg 
Vitamin E 1.81 mg 

in soft gel capsules which are prepared according to standard procedures known to the 
skilled artisan. 

15 

Formulation 11 : each soft drink bottle contains 
Lycopene 4.1 mg 
Phytoene 2.2iifig 
Phytofluene 1.6 mg 
20 Vitamin E 3.8 mg 

Formulation HL 
Lycopene 5.5 nig 
Vitamin E 2.0 mg 

25 

Example 2: Comparative Example of Protection against erythema 

Three treatment groups consvmied the following lycopene supplements for 12 weeks: 

a) Group 1 - Lyc-O-Mato® soft gel capsules*^ (1 capsule twice a day) 

b) Group 2 - Lyc-O-Guard™ drinl^^ (250 ml bottle twice a day) 

30c) Group 3 - Synthetic lycopene hard shell capsules^^ (1 capsule twice a day) - 
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1) The carotene id fraction is a tomato extract containing natural lycopene, phytoene, phytofluene and 
tocopherols. 2) The carotenoid fraction is a tomato extract similar to Lyc-O-Mato® which is fiirther 
enriched with phytoene, phytofluene and tocopherols. 3) The carotenoid fraction contains synthetic 
lycopene and tocopherols. 

5 

The minimal erythema dose (MED), which is the minimal dose of uv radiation which 
produces a minimal erj^ema (reddening of the skin) after 24 hours was determined 
by exposing different small areas of skin to increasing doses of uv radiation. The 
testing of the effectiveness of the carotenoid supplementation was tested by exposing 

10 the subjects to L25 of the individual MED at 0, 4 and 12 weeks from the begirming of 
lycopene supplementation. The effect of the radiation on the reddening and 
pigmentation of the skin was measured by a Minolta chronometer. The "a" and "b" 
value of the chronometer correlate to the reddening and pigmentation of the skin, 
respectively. The erythema (reddening) was determined 24 hours after radiation of uv 

1 5 radiation, by subtracting the value of "a" before radiation from the value of "a" 24 
hours after radiation. The value obtained is denoted by "Aa". Larger values of Aa 
correlate with increased erythema of the skin. Fig. 1 clearly demonstrates the 
improved protective effect against uv induced erythema, Lyc-O-Mato and Lyc-O- 
Guard have over synthetic lycopene. 

20 

While embodiments of the invention have been described by way of illustration, it will be 
apparent that the invention may be carried out with many modifications, variations and 
adaptations, without departing from its spirit or exceeding the scope of the claims. 
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CLAIMS 

1. A method for protecting skin against damages caused by ultra-violet (uv) radiation 
from the sion, comprising adniinistering to a subject in need of protection an 
effective amount of a composition containing lycopene from a natural source and 
one or more carotenoid selected from among phytoene and phytofluene or mixtures 
thereof. 

2. A method according to claim 1 wherein said composition further contains vitamin 
E. 

3. A method according to claim 1, wherein 1 mg to 10 mg of a carotenoid composition 
comprising of 6% to 15% lycopene of a natural source and 0.3% to 1.5% of one or 
more carotenoid selected from among phytoene and phytofluene or mixtures thereof 
are administered. 

4. A method according to claim 3 wherein said composition contains 1.5% to 2.5% 
vitamin E. 

5. A method according to claim 3, wherein about 5 mg are administered. 

6. A method according to claim 4, wherein about 5 mg are adntiinistered. 

7. A method according to any of claims 1 to 6 wherein the carotenoid serum level of 
the subject reaches a level within the range of 0.3 to 1 .5 |jM. 

8. A method according to claim 8 wherein carotenoid serum levels of the subject 
reaches a level of about 1.2 \xM, 
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9. A method according to any one of claims 1 to 8 wherein admioistration is in the 
form of a capsule, gel-cap, pellet, soft gel capsule or tablet which contain the 
carotenoid compositions, 

5 10. A method according to any one of claims 1 to 8 wherein administration is in the 
form of oral administration via foodstuff or beverages. 

11. A method according to any one of claims 1 to 1 1 wherein administration begins 7 to 
30 days before exposure to uv radiation. 

10 

12, A carotenoid composition comprising of 6% to 15% lycopene of a natural source 
and 0.3% to 1.5% of one or more carotenoid selected from among phj^oene and 
phytofluene or mixtures thereof. 

15 13. A composition according to claim 12 further containing 1 .5% to 2.5% vitamin E. 

14. A composition according to claim 12 which contains about 6% natural lycopene, 
0.5% phytoene and 0.5% phytofluene. 

20 15. A composition according to claim 13 which contains about 6% natural lycopene, 
0.5% phytoene, 0.5% phytofluene and 2% vitamin E. 

16. An oral dosage form comprising of 5 mg to 15 mg of natural lycopene and 0.5 mg 
to 3.5 mg of one or more carotenoid selected from among phytoene and/or 

25 phytofluene or mixtures thereof. 

17. An oral dosage form according to claim 16 further comprising 1.5 mg to 8 mg of 
vitamin E. 

30 18. An oral dosage form according to claim 17 comprisiug 5 mg of natural lycopene, 
0.5 mg phytoene, 0.45 mg phytofluene and 1.8 mg of vitamin E. 
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19, An oral dosage form according to claim 16 further containing a pharmaceutically 
acceptable adjuvant, excepient, carrier, filler, stabilizer or additive. 

5 20. Use of a composition as described in any of claims 12 to 15 in the preparation of a 
skin protecting composition. 

21. Use of a composition as described in any of claims 12 to 15 as a skin-protecting 
agent. 

10 

22. A composition according to any of claims 12 to 15 for use in the protection of skin 
against damages caused by uv radiation. 

23. Foodstuff and beverage containing a composition as described in any of claims 12 
15 to 15. 

24. Foodstuff or beverage comprising of 5 mg to 15 mg of natural lycopene and 0.5 mg 
to 3.5 mg of one or more carotenoid selected from among a group consisting of 
phytoene and phytofluene. 

20 

25. Foodstuff or beverage according to claim 24 further comprising 1.5 mg to 8 mg of 
vitamin E. 

26. Foodstuff or beverage according to claim 25 comprising 4.1 mg of natural lycopene, 
25 2.2 mg phytoene, 1.6 mg phytofluene and 3.8 mg of vitamin E. 

27. A pharmaceutically acceptable oral dosage form containing a composition as 
described in any of claims 12 to 15. 



30 
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